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ABSTRACT 


A wound closure device employs a porous bonding 
member which receives a flowable adhesive capable of 
providing long term wound support. The bonding 
member is positioned by a carrier member that is used to 
achieve initial apposition of the wound and which may 
later be removed. An intermediate barrier may be pro- 
vided between the bonding pad and the wound site. 
Alternatively, a rigid applicator may be utilized for 
positioning the bonding pad at the wound site. The 
closure device can include a supply of flowable adhe- 
sive for adhering the bonding member to the skin of the 
patient. Suitable flowable adhesives are cyanoacrylates. 
A form of packaging supports the wound closure mem- 
ber for preapplication of the adhesive and can serve as 
a part of a sterile barrier package. In one embodiment, 
strips are placed on opposite margins of a wound which 
have porous portions. The porous portions have a po- 
rosity which is sufficient to permit flowable adhesive to 
permeate through them to bond the strips to opposite 
margins of the wound. 

6 Claims, 9 Drawing Sheets 
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WOUND CLOSURE MEANS USING FLOWABUE 
ADHESIVE 

This is a division of application Ser. No. 07/752,019 
filed Aug. 29, 1991, which issued as U.S. Pat No. 
5,259,835. 

FIELD OF THE INVENTION 

This invention relates to medical and surgical wound 10 
apposition devices and methods. It relates specifically 
to adhesive skin closure members and methods. 

BACKGROUND 

There are currently in primary use three basic ways 15 
for closing wounds resulting from surgical incisions or 
accidental lacerations. These are sutures, surgical sta- 
ples, and surgical skin tapes. Sutures are generally rec- 
ognized as providing adequate wound support for the 
duration of wound healing. However, suturing involves 20 
additional trauma to the wound, as the needle and su- 
ture material must be passed through the tissue at the 
margins of the wound. In addition, suturing can cause 
cosmetically unattractive wound closure marks, can be 
time consuming, and, depending on techniques and 
types of sutures used, may require removal. Such re- 
moval entails further medical attention and can involve 
additional pain and trauma to the patient if the sutures 
become embedded in the wound. 

Surgical staples have disadvantages similar to sutures 
in terms of cosmetic result. Further, removal of the 
staples can be painful and, depending on location and 
patient pain threshold, may require topical anesthetics. 

Skin closure strips are utilized for closure of rela- 35 
lively superficial skin wounds. However, the contact 
adhesives that are used with such strips typically retain 
holding power for no more than a day or two and can 
lose holding power quickly in the presence of moisture, 
for example, perspiration. ^ 

Direct application of adhesives has also been pro- 
posed and used for wound closure purposes, especially 
involving cyanoacrylate adhesives. However, such ma- 
terials have not achieved widespread use for wound 
closure. 45 

SUMMARY OF THE INVENTION 

The foregoing disadvantages of the above-described 
prior methods are overcome by placing a bonding pad 
over an apposed wound. A flowable, fast setting, high 50 
strength adhesive is introduced into the bonding pad or 
spaced bonding pads to bond the pad or pads to the skin 
at opposite wound margins. The bonding pad or an 
elongate carrier member for the bonding pad can in- 
clude a skin contact adhesive useful for temporarily 55 
apposing the edges of the wound and holding the 
, wound in apposed position until the adhesive intro- 
duced into the bonding pad has bonded the bonding pad 
to the skin of the patient. The bonding pad may be 
releasably secured to the carrier member so that the 60 
carrier member can be removed after the bonding pad 
has adhered to the skin. Multiple bonding pads may be 
mounted on a single carrier member. Means may be 
provided for preventing back flow of adhesive to a port 
through which the adhesive is introduced into the pad. 65 
A glue-impervious member may be positioned between 
the wound and the bonding pad to prevent adhesive 
from flowing into the wound. 


The closure device may include a supply of adhesive 
for application to the bonding pad. The adhesive supply 
may be formed integrally with the carrier member. 

Wound closure devices in accordance with the inven- 
tion may be packaged for application of the adhesive 
into the bonding pad before use on a patient. The 
wound closure devices may be packaged in sterile form. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a wound closure 
device in accordance with the invention; 

FIG. 2 is a fragmentary sectional view of the wound 
closure device as shown in FIG. 1; 

FIG. 3 is a fragmentary sectional view of a wound 
closure device employing an anti-back flow membrane; 

FIG. 3a is a fragmentary perspective view of the 
anti-back flow membrane as shown in FIG. 3; 

FIG. 4 is a partial plan view of a wound closure 
device in accordance with the invention having a single 
adhesive application port; 

FIG. 5 is another embodiment of a wound closure 
device in accordance with the invention wherein a 
perforated membrane underlies the bonding pad; 

FIG. 6 is another embodiment of a wound closure 
device having a perforated carrier member; 

FIG. 7 is a fragmentary perspective view of another 
form of wound closure device having a perforated car- 
rier member and a bonding pad coextensive with the 
carrier member, 

FIG. S shows an embodiment of wound closure de- 
vice employing a membrane for preventing adhesive 
from flowing to the wound; 

FIG. 9 is a cross sectional view of the embodiment 
shown in FIG. 8 showing placement of the wound 
closure device over a wound; 

FIG. 10 is a perspective illustration of wound closure 
devices in accordance with the invention showing ini- 
tial placement of one wound closure device and subse- 
quent removal of the carrier member of a second wound 
closure device; 

FIG. 11 is a plan view of another embodiment of 
wound closure device formed of porous material and 
not requiring a carrier member; 

FIG. lla is a fragmentary perspective view of the 
embodiment of wound closure device shown in FIG. 

FIG. 12 is a perspective view of a carrier member 
having a plurality of bonding pads; 

FIG. 13 shows a form of bonding pad having a stiff- 
ening element; 

FIG. 14 is a partial perspective view of a carrier 
member having capillary ducts for enhancing the flow 
of adhesive; 

FIG. 15 is a perspective view of another embodiment 
of wound closure device having a rigid skin engaging 
member for apposing the wound and placing a bonding 
pad at the wound site; 

FIG. 15c is a fragmentary side view showing the 
embodiment of FIG. 15 in wound apposing position; 

FIG. 16 is a partial perspective view of one manner of 
releasably mounting a bonding pad to a carrier member; 

FIG. 17 is a partial perspective view of a carrier 
member, without a bonding pad, showing an arrange- 
ment for releasably mounting a bonding pad on a carrier 
member; 

FIG. 18 is a sectional side view of another embodi- 
ment of wound closure device having a pair of longitu- 
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dinally extending flaps about which bonding pads are means, such as a low bond strength adhesive 38, low 

folded; strength heat sealing or other separable mounting 

FIG. 19 is a partial perspective view of another em- means, to allow ready separation of the carrier member 

bodiment of wound closure device having a rigid or from the bonding pad, after the bonding pad has ad- 

semi-rigid carrier member with weakened sections for 5 hered to the skin, as will hereafter be described 

removal of portions of the carrier member; The central section 32a of the carrier member also 

FIG. 20 is a fragmentary sectional view of a wound includes an adhesive application port or ports, extend- 

closure device in accordance with the invention having mg through the carrier member, for applying a flow- 

an adhesive reservoir formed integrally with the carrier able, high strength adhesive to the bonding pad 36. In 

member; 10 ^ embodiment of FIG. 1, the carrier includes two 

FIG. 21 is a fragmentary cross sectional view of an- pons 34, each of which can be disposed on one side or 

other form of adhesive reservoir fixed to a earner mem- the other of a wound. Application of a flowable adhe- 

Srr- • * ^ 1 sive of appropriate viscosity to the bonding pad results 

FIG. 22 is a perspective view of a wound closure in ^ adhesive flowi ^ ^ bondin ^ bd 

nf v T^^ 15 applied against the skin surface underlyLgtne bonding 

^mr^S^rriS^^r 1 • t*u Padae.Suitablehighstrengthadhesivesforthispurpose 

FIG. 22a is a partial cross sectional view -of the adhe- m cyanoacrylate adhes ivS, which are especially useful 

sive supply arrangement shown in FIG. 22; u r 1 1 ^ «v,w^wcmyuauui 

FIG P 23 is a partial cross sectional view of another 

arrangement employing a pierceable member for effect- 20 t0 l0SS ° f ^ esion 5° ra moisture. The alkyl family of 

ing supply of adhesive to ?he bonding pad; ^^rylates P«tad«ly higher homologue mem- 

FIG 24 is a perspective view of a packaging arrange- SUch 5 ™ d ^ l ° 

ment for a plurality of closure devices in accordance * especiaUy useful because of long shelf hfe and good 

with the invention- biocompatibihty. Copolymers of cyanoacrylates and 

FIG. 25 is a cross sectional view of the arrangement 25 f ^ ett ™S e P oxies ™? ^eful 

shown in FIG. 24 with a sterility barrier film applied , ^ tenn P° rous 15 used m the specification and 

thereto- claims to mean materials or structures of the type as 

FIG.' 26 is another embodiment of wound closure S enerall y described above, into or about which liquid 

device in accordance with the invention. adhesive can flow and which serve as a matrix for the 

30 adhesive. 

DESCRIPTION OF THE PREFERRED The wound closure device 30 includes means for 

EMBODIMENTS holding the wound in apposed position and holding the 

In FIG. 1, a first embodiment of wound closure de- bonding pad 36 in place during the time the adhesive 
vice is illustrated. The closure devices disclosed have 1x511(1 between the bonding pad and the skin is being 
particular utility for closing skin wounds. In the closure 35 f ormed - In this regard, the intermediate portions 32b 
device 30 as illustrated in FIG. 1, a carrier member 32 is include a contact adhesive 40 on the underside thereof 
provided. The carrier member may be formed of flexi- for least temporarily holding the carrier member 32 
ble, semi-rigid or rigid films of plastic material having onto the skin. Such contact adhesive may also be ap- 
sufficient strength in the longitudinal direction to main- pl* e( * m a discontinuous fashion (indicated as portions 
tain apposition of edges of a wound, as will hereinafter 40 ^Od) to the skin contact side of the bonding pad 36 as 
be described. For embodiments in which the carrier shown in FIG. 2. The discontinuous application of 
member is removed from the patient prior to wound contact adhesive to the bonding pad 36 is desirable so 
healing, polyolefins are preferred materials for carrier that portions of the bonding pad wetted with the flow- 
members 32, as such materials have low affinities for a ^ e adhesive are in contact with and can form a bond 
known flowable, high strength adhesives, such as cya- 45 wi th the skin. In order to protect the adhesive 40, a 
noacrylates or epoxies, useable with the disclosed removable release layer 42ar is applied to the underside 
wound closure device. The carrier member 32 can in- of the carrier member 32 as shown in FIG. 2. Formula- 
elude a central portion 32a intermediate portions 326 tions for contact adhesives providing sufficient strength 
and end portions 32c for wound apposition are known and no further descrip- 

A bonding pad 36 is carried in the central portion 32a 50 tion thereof is necessary, 

of the carrier member 32. The bonding pad is formed of The end portions 32c are free of contact adhesive and 

a suitable porous structure or material into which an provide finger gripping tabs for facilitating placement 

adhesive in a flowable form can flow and permeate or or removal of the carrier member, 

wet out all or portions of the pad, so that the pad forms It is desirable to minimize the inadvertent deposition 

a matrix for the adhesive, with the adhesive being pres- 55 of the flowable adhesive on the patient or on instru- 

ent at the interface of the pad with the patient's skin. ments being used. For this purpose, it is desirable to 

The bonding pad may be a knitted or woven mesh of, employ an anti-back flow membrane 44 (FIG. 3), which 

for example cellulosic fibers, or rayon acetate fibers, or draws the liquid adhesive into the bonding pad 36 and 

other fibrous materials. The bonding pad 36 may also be prevents excess adhesive from being present in the ports 

formed of a non woven mesh of thermally or adhesively 60 34. For this purpose, membrane 44 in the form of a sheet 

bonded fibers. Foams or combinations of fiber meshes 46 having a plurality of funnel-shaped apertures 48 

with foams could be used for this purpose. (FIG. 3a) is useful. Such a membrane can be formed by 

If, as will be described later, the carrier member is application of a pin roller to a sheet of suitable plastic 

removed, the bonding pad 36 should have sufficient film, such as polyethylene, to form a screen. The screen 

strength in the longitudinal direction to maintain appo- 65 44 is interposed between the underneath side of the 

sition of a wound and for this purpose may include carrier member 32 and the bonding pad 36, as shown in 

longitudinal reinforcement fibers. If the carrier member FIG. 3. The funnel-shaped openings tend to draw the 

is to be removed, the bonding pad is secured by suitable liquid adhesive in the direction of the bonding pad but 
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tend to prevent reverse flow of adhesive back to the 
port. 

The port for application of the flowable adhesive to 
the bonding pad 36 can be in the form of individual 
ports 34 as shown in FIGS. 1 and 2 or can be in the form S 
of a single large port as shown in FIG. 4. Also, it is 
desirable to utilize a flowable adhesive having a color 
different from the bonding pad 36, so that application of 
the adhesive to the bonding pad 36 is visually evident 

In another arrangement shown in FIG. 5, a screen 10 
member in the form of a perforated plastic sheet 50 is 
located beneath the bonding pad 36. The sheet 50 can be 
heat sealed or adhesively attached to the bonding pad 
36 or the underneath side of the carrier member 32 (as 
shown). In this arrangement, the plastic sheet is dis- 15 
posed between the bonding pad and the skin. Adhesion 
to the skin occurs as a result of adhesive passing 
through the perforations of the sheet 50. By controlling 
the amount of open area of the sheet 50, adhesion of the 
bonding pad to the skin can be controlled. The sheet 50 20 
can also enable easier removal of the bonding pad 36, if 
necessary. 

FIG. 6 shows another form of wound closure device 
wherein the carrier member 32 has a plurality of perfo- 
rations 52. Such an arrangement can provide additional 25 
comfort to the wearer if the carrier member is retained 
in place during wound healing. Alternately, as shown in 
FIG. 7, the bonding pad material 36 may be coextensive 
with the perforated carrier member 32 thereby allowing 
increased area for adhesion. In this arrangement, the 30 
adhesive is applied through a plurality of perforations 
52 in the carrier member to the bonding pad 54 so that 
an enhanced holding power can be achieved, substan- 
tially over a major portion of the length of the closure 
device 30. 35 

Referring to FIGS. 8 and 9, a barrier layer 56 may be 
affixed by suitable means, such as a heat seal in the 
region 58 of the carrier member, which extends through 
to the barrier layer 56. The barrier layer 56 is of a suit- 
able material, such as a plastic, which prevents flow of 40 
the adhesive directly onto to the wound site W. Instead, 
the adhesive is applied through longitudinally spaced 
ports 34 and adheres opposite end portions of the bond- 
ing pad 36 to portions of the wound margin which are 
spaced from the wound. In this manner, flow of adhe- 45 
sive into the wound is prevented. 

FIG. 10 illustrates a typical wound closure technique 
using two wound closure devices in accordance with 
the invention. In the wound closure device 30 shown in 
the left hand portion of the drawing, the carrier member 50 
32 has been applied across the wound W and is retained 
in place by the contact adhesive 40 applied to the inter- 
mediate portions Z2b of the carrier member. The 
contact adhesive 40 has sufficient strength to hold the 
edges of wound W in apposition, with a bonding pad 36 55 
extending across the wound margins. The end portions 
32c are free of adhesive and can be gripped by the fin- 
gers to readily remove the carrier strip from the skin of 
the patient While in this position, or previous to place- 
ment over the wound, a flowable adhesive is applied 60 
through the ports 34 of the carrier member to the bond- 
ing pad 36. After a predetermined time, usually about 
one minute, the adhesive, preferably a cyanoacrylate, 
has bonded the bonding pad 36 to opposite margins of 
the wound W. At this point, the carrier member 32 can 65 
be lifted at one end and removed, as shown in the right 
hand portion of the drawing. The bonding pad 36 is 
readily separable from the carrier strip 32, either by 
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reason of having bond strength between the carrier and 
the bonding pad substantially less than the bond 
strength of the bonding pad to the patient's skin or by 
separable mounting arrangements (later described), so 
that the bonding pad 36 is left in place as the carrier 
member 32 is removed. The bonding pad 36 will remain 
in place until continued epithelialization loosens the 
adherence of the bonding pad to the skin or the bonding 
pad is deliberately removed. 

As illustrated in FIG. 11, a wound closure device in 
accordance with the invention can be achieved without 
the use of a carrier member. In this case, the wound 
closure member comprises a length of porous, fibrous 
material formed in an elongate shape. The member 62 
may have applied, on intermediate portions thereof, a 
contact adhesive 66, in the same manner as previously 
described. As shown in FIG. 11a, a protective release 
layer 42 is applied over the contact adhesive 66 and is 
removed just prior to application to the skin of the 
patient to achieve wound apposition. In this embodi- 
ment, markings or other graphics may be applied by 
suitable means, such as printing, to aid in proper place- 
ment of the flowable adhesive to the strip 62. As shown, 
such graphics can include a center mark 60 for guiding 
the centering of the strip 62 over the wound. Addition- 
ally, such graphics can include the adhesive application 
areas 64 for delineating correct adhesive placement. In 
this embodiment, the adhesive wicks through the po- 
rous sheet 62 and bonds the member 62 to the skin. In 
this arrangement, the material forming sheet 62 has 
sufficient tensile strength in the longitudinal direction to 
maintain wound apposition. 

Referring to FIG. 12, a single carrier member 68 may 
be utilized to apply a plurality of bonding pads 36 to the 
wound site. As shown, the member 68 carries a pair of 
transversely, spaced bonding pads 36, each pad underly- 
ing a pair of adhesive vents 34 for application of the 
flowable adhesive. 

For certain applications, it is believed desirable to 
provide additional strength or stiffness to the bonding 
pad. One such manner of doing so is illustrated in FIG. 
13. In this arrangement, the bonding pad is made in the 
form of an envelope 72 of flexible porous material A 
semi-flexible or rigid reinforcing member 74 is placed 
within the bonding pad formed by the envelope 72. The 
member 74 is provided with openings so that adhesive 
can pass through the member 74 and wet both the upper 
and lower layers of the envelope 72. 

In order to provide for more complete wetting out of 
the bonding pad 36, especially when the pad 36 is rela- 
tively long, it is desirable to provide flow passages in 
the carrier member 32 to enhance longitudinal flow of 
the adhesive. One arrangement for accomplishing this 
result is illustrated in FIG. 14. In this embodiment, the 
carrier member 32 has a raised portion 76 overlying the 
bonding pad 36. A plurality of inverted, longitudinally 
extending ribs 78 are formed in the carrier member 32, 
these ribs form a plurality of substantially parallel and 
longitudinally extending channels 80 for effecting longi- 
tudinal flow of the adhesive in the direction of the ar- 
rows F at the interface between the bonding pad and 
the carrier member. By appropriately sizing the cross 
section of the channels 80, such flow can be effected by 
capillary action of the adhesive along the channels 80. 
Thus, the flowable adhesive introduced to the vent 34 
will flow longitudinally along substantially the entire 
length of the bonding pad 36. 
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Referring to FIGS. 15 and 15a; another embodiment 
of wound closure device in accordance with the inven- 
tion is illustrated. In this embodiment, a rigid applicator 
82, which may be die cut from a strip of metal, includes 
a handle portion 84 and a bonding pad retaining portion 5 
86, angular disposed with respect to handle 84. The pad 
retaining portion 86 includes downwardly directed, 
sharp pointed tangs 88 for engaging the skin of the 
patient. A bonding pad 36 is releasably secured on the 
underside of the portion 86 and underlies a vent 34 10 
extending through the portion 86. The portion 86 can 
also include a plurality of longitudinally extending 
channels 90, similar in form to those described above in 
connection with FIG. 14, for aiding in distribution of 
the adhesive into the pad 36. In use, a tang or tangs 88 15 
at one end of the portion 86 are engaged with the skin of 
the patient and the wound is apposed by pulling one 
margin of the wound W toward the other. When the 
wound margins are so apposed, the opposed set of tangs 
88 are pressed into the skin of the patient thereby hold- 20 
ing the wound in apposition. While in this position, the 
flowable adhesive is applied through the vent 34 to the 
bonding pad 36 and the applicator 82 is retained in place 
for a time sufficient to allow bonding of the pad 36 to 
the skin of the patient. Thereafter, the applicator 82 is 25 
removed, and the bonding pad 36 remains in place over 
the wound as a result of the adhesion of the bonding pad 
to the applicator 82 being designed to be substantially 
less than the bond strength achieved by the flowable 
cyanoacrylate adhesive with the skin. 30 

FIGS. 16 and 17 illustrate additional ways of provid- 
ing for releasably attachment of the bonding pad to the 
carrier. As shown in FIG. 16, the carrier member 32 
carries a bonding pad 36 and has areas of contact adhe- 
sive 40 disposed on the underside of the carrier member 35 
32. The carrier member 32 includes a pair of openings 
34 forming ports for the application of the adhesive to 
the bonding pad 36. The member 32 includes a pair of 
generally parallel, transversely extending slits 92 
formed in the carrier member. One end of the bonding 40 
pad 36 is located beneath one of the ports 34 and the 
opposite end of the bonding pad is located beneath the 
other of the ports 34. An intermediate portion of the 
bonding pad extends between the slits 92 and is disposed 
on the upper side of the carrier member 32. The carrier 45 
member 32, which can be in the form of a plastic film, 
includes a perforated or weakened zone 96 extending 
between respective ends of the slits 92. In this arrange- 
ment, when the bonding pad 36 is adhered to the skin of 
the patient, removal of the carrier member 32 results in 50 
tearing of the carrier member along the weakened zones 
96, thereby allowing removal of the carrier member 32. 
As illustrated in FIG. 17, a similar result can be 
achieved by use of a longitudinally extending slit 98 
which joins the transverse slits 92 thereby forming two 55 
facing flaps 100. When the carrier strip 32 is removed, 
the flaps 90 can flex from beneath the adhered bonding 
pad, thereby allowing removal of the carrier member 
32. An advantage of these arrangements is that the por- 
tion of the carrier member located between slits 92 is 60 
positioned directly over the wound and can help pre- 
vent ingress of liquid adhesive into the wound. 

Another embodiment of wound closure device in 
accordance with the invention is shown in FIG. 18. In 
this embodiment, a pair of oppositely facing longitudi- 65 
nally extending flaps 102 are formed in the carrier mem- 
ber 32. Each of a pair of bonding pads 104 is folded over 
one of the flaps 102, resulting in a portion of each bond- 
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ing pad 104 being disposed on a top side of the carrier 
member 32 and a portion on the bottom side of the 
carrier member 32. The flowable adhesive is applied to 
the. portions of the pads 104 on the top side of the carrier 
member 32 and by capillary action and/or perforations 
in the flaps 102, the portions of the bonding pads in 
contact with the patient's skin are wetted with the adhe- 
sive. In this arrangement, the entire wound closure 
device remains in place on the patient during the wound 
healing process. An advantage of this design is that the 
adhesive is maintained in spaced relation to the wound 
W, thereby reducing the chance of the adhesive flowing 
into the wound. 

FIG. 19 shows an embodiment wherein a portion of 
the carrier member is retained with the bonding pad. In 
this arrangement, the carrier member 106, preferably 
formed of a rigid or semi-rigid material, includes a cen- 
tral portion 108 which carries the bonding pad 36. In 
this arrangement, the intermediate or positioning por- 
tions 110 are utilized during the application phase to 
appose the wound edges and hold the bonding pad in 
place until the adhesive applied to the bonding pad 36 
has set In order to facilitate removal of unneeded por- 
tions of the carrier member 106 after the adhesive has 
set, the carrier member is slotted or perforated so that 
only small webs 112 join the central section 108 to the 
positioning portions 110. In this manner, the portions 
110 can be easily removed from the central portion 108, 
which is held on the patient by the adhered bonding pad 
36. 

In the foregoing embodiments, the application of a 
flowable high strength adhesive was generally consid- 
ered to be from a separate container of adhesive such as 
tube 146 shown in FIG. 1. It is also possible to include 
a supply of flowable, high strength adhesive with each 
wound closure device. This feature is illustrated in 
FIGS. 20, 21, 22 and 22a FIG. 20 illustrates one manner 
of integrating a reservoir for the supply of adhesive into 
the carrier member. In this arrangement, a fold 116 of 
the material forming carrier member 32 is formed for 
containing the adhesive. Side edges of the strip of mate- 
rial are joined, for example by heat sealing if the mate- 
rial forming the carrier member 32 is a thermoplastic. 
The formation of a fold in this manner results in a port 
120 which is in fluid communication with the bonding 
pad 36. A rupturable seal, such as a heat seal 118 is 
formed between the portions of the fold. By squeezing 
the fold together, the adhesive is pressurized and rup- 
tures the seal 118, thereby causing the adhesive to flow 
through port 120 to the bonding pad 36. As shown in 
FIG. 21, a similar arrangement can be achieved by a 
separately formed reservoir 122, which can be mounted 
on the carrier member 32, for example by heat sealing. 
Liquid adhesive in the reservoir 122 is supplied by rup- 
ture of a seal, as described above, to deliver the adhe- 
sive to the port 34, thereby wetting the bonding pad 36. 
In the above-described arrangements incorporating an 
adhesive supply, as well as those subsequently de- 
scribed, the materials or films from which the adhesive 
reservoir is formed should include a moisture barrier 
layer, such as a metallic foil, laminated into the film, to 
maintain the shelf life of moisture sensitive adhesives, 
such as cyanoacrylates. 

As shown in FIGS. 22 and 22a, a quantity of adhesive 
can be held in a bubble 124, formed in the carrier mem- 
ber 32. A longitudinally extending channel 126 is also 
formed in the carrier member 32 for distributing the 
adhesive longitudinally along the bonding pad 36. The 
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bubble 124 and channel 126 can be formed by suitable sive. The portion 154 is also covered by a protective 

means, such as thermofonning, as part of the carrier release layer (not shown). The wound closure device 

member 32. In this arrangement, a barrier or sealing also includes a second strip of material 156 having a 

layer 130, such as a foil, is heat sealed about the edges of porous portion 150 formed of a porous mesh material, 

the bubble 124 to contain the adhesive. The seal at the 5 Strip 156 also includes a contact adhesive 158 protected 

region 125 between the bubble 124 and the channel 126 by a release layer (not shown). The sheet 156 includes a 

is rupturable so that, upon application of force to the flexible wound apposing sheet 160 fixed to the strip 156. 

bubble 124, the liquid adhesive is placed under pressure In use, the first strip 148 is positioned along one margin 

and ruptures the seal 128, thereby allowing the adhesive of the wound by use of the contact adhesive 152. Long 

to flow in the channel 126. 10 term fixation of the strip 148 is achieved by applying the 

FIG. 23 also illustrates a wound closure member flowable adhesive onto the porous portion 150 the po- 
having a supply of flowable adhesive. In this arrange- rosity of which is sufficient to allow the flowable adhe- 
ment, a bubble 132 is formed in the carrier member 32 sive to permeate through the porous bonding portions 
and contains a supply of adhesive 134. A layer of adhe- 150 to bond the porous bonding portions 150 to oppo- 
sive impervious material 136, such as a foil, is adhered 15 site margins of the wound. In a similar fashion, the 
to the underside of the carrier member 32 to contain the second strip 156 is applied to the opposite margin of the 
adhesive within the bubble 132. A central portion of the wound W and the flowable adhesive applied. After 
bubble 132 includes a pointed portion 138. When the suitable bond strength is achieved, the contact adhesive 
central portion of bubble 132 is depressed, the pointed 154 on strip 148 is revealed by removal of the above- 
portion 138 ruptures the foil 136, thereby allowing the 20 mentioned protective layer. The wound opposing film 
adhesive to flow into the bonding pad 36. or sheet 160 is then drawn across the wound and ad- 

In order to speed the application of the wound clo- hered to the contact adhesive 154 as well as any unset 

sure members to the patient, it is believed desirable to adhesive disposed on the mesh 150. An advantage of 

apply the adhesive to the bonding pad prior to applica- this embodiment is that the sheet 160 covers and pro- 

tion of the wound closure device to the patient. An 25 tects the wound W. 

arrangement for implementing this mode of application From the foregoing, it can be seen that an improved 
is illustrated in FIGS. 24 and 25. A shown, a plurality of means and method for wound closure, particularly skin 
wound closure devices 132 are disposed in a tray 140 closure, is achieved by the disclosed invention. Wound 
having a central recess 142, wherein the bonding pad 36 apposition is accomplished initially by means of a mem- 
is spaced from the tray. In this arrangement, the adhe- 30 ber extending across the wound and longer term, more 
sive can be applied, for example via the port 34 to the permanent apposition is achieved by application of a 
bonding pad while it is in the tray and then closure flowable adhesive to a porous bonding member. The 
member is thereafter applied to the patient. Another bonding member remains in place for a sufficient period 
advantage of this design is that the tray 140 can be of time to allow substantial healing of the wound. Re- 
utilized as a part of a sterility barrier package to which 35 moval of the closure device can occur as a result of the 
a protective cover sheet 144 is applied. In such an ar- normal body process of reepithelialization of the skin, 
rangement, the tray 140 is formed by suitable means, thereby avoiding the need for removal procedures that 
such as thennoforming, from a semi-rigid or rigid plas- can be painful and risk wound infection, 
tic barrier material. The coversheet 144 can be a mi- What is claimed is: 

crobe impervious, gas pervious material, if gas steriliza- 40 1. A wound closure device for attachment to the skin 

tion is used, or can be a suitable impervious material if of a patient on opposite margins of a wound, compris- 

other sterilization methods, such as in radiation, are ing: 

utilized. a first member adapted to be placed adjacent one 

If desired, the tray 140 can include a well 162 sized to margin of a wound, said first member including a 

contain the tube 164 of flowable adhesive. In this ar- 45 first porous bonding portion for bonding said first 

rangement, the wound apposition devices and the sup- member to one margin of a wound; 

ply of adhesive can be delivered to the surgical field in a second member adapted to be placed adjacent an 

sterile condition. opposite wound margin substantially opposite said 

In use, the coversheet 144 is heat sealed to the tray one wound margin, said second member including 

140 at the peripheral heat seal surfaces 146 in a manner 50 a second porous bonding portion for bonding said 

such that the sheet 144 can be peeled away from the second member to said opposite wound margin; 

tray 140. If desirable, the package unit comprising the said first and second porous bonding portions having 

tray 140 and cover 144 can be placed within an addi- a porosity for allowing a flowable adhesive to per- 

tional sterility barrier so that the tray 140 can be intro- meate through the porous bonding portions to 

duced to the surgical field in a sterile condition. Any of 55 bond the porous bonding portions to opposite mar- 

the embodiments of wound closure device disclosed gins of a wound; 

may be packaged in similar fashion and using known wound apposition means on the first member; 

means to provide the devices and adhesive containers in means on the second member for engaging the wound 

sterile condition. apposition means; and 

In FIG. 26, another embodiment of wound closure 60 a supply of a flowable adhesive for application to said 

device incorporating the invention is illustrated. In this first and second porous bonding portions, 

arrangement, a first strip 148 having a porous portion 2. A wound closure device as in claim 1, wherein said 

150 formed of a mesh or similar material has a skin first and second members comprise flexible sheets, each 

contact adhesive applied on one surface thereof. As is sheet having a contact adhesive disposed on a patient 

conventional, a protective release layer can be applied 65 engaging surface thereof. 

over the contact adhesive. The first strip 148 also in- 3. A wound closure device as in claim 1, wherein the 

eludes a second portion 154 on the side opposite the wound apposition member comprises a flexible sheet 

patient contact side, to which is applied a contact adhe- and the engaging means comprises a contact adhesive. 
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4. A wound closure device as in claim 1 wherein the means for temporarily attaching said first and second 

members to the skin of the patient 
flowable adhesive comprises a cyanoacrylate. 6. The wound closure device according to claim 1, 

5. The wound closure device according to claim 1, . wh et«in said means for engaging said wound apposition 


further comprising: 


means comprises hook and loop fastener pads. 
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